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BOMB  IffiCSNT  DBVELOPMENTS  IN  GAB 

"By  IfR.  Liwn  C.  Cta^  G«na»I  Car  Inspector^  Angus  Shops, 
OtmiidiaB  Padie  &ifiinr  <^P^» 

Passenger  coaches,  and,  in  particular,  sleeping  cars,  are  apt 
to  be  reguded  as  badly  ventilated  when  compared  with  hotels, 
oBk^  dwellings,  ete.  This  quite  general  feeling  has  resulted 
m  the  trial  and  adoption  of  a  number  of  different  devices  f<Hr 
improving  the  air  circulation  and  the  more  rapid  change  of  the 
lor  in  the  car.  These  devices  can  not  of  themselves  alone  over- 
MBM  ^  troable,  unless  both  the  air  supply  and  the  heatiug  of 
^  mr  ean  be  suitably  regukted  to  suit  tiw  varying  eaodit»«i 
of  service.  In  the  following  extract  from  a  paper  presented 
by  Dr.  T.  R.  Crowder,  at  the  meeting  of  the  American  Public 
Health  Association  at  Milwaukee,  Septei^bar,  JSll,  tiM  im- 
portance of  this  is  clearly  explained : 

"It  was  suggested,  long  ago,  by  Hermans,  a  German  in- 
"vestigator,  t^t  the  discomfort  was  not  so  much  the  chemical 
"changes  in  the  air  as  it  was  the  thermaL  Heat  and  aqueooa 
"vapor  increase  rapidly  in  the  ill-voitilaled  plaeea  with  many 
"occupants,  and  thus  prevent  the  URial  dissipation  of  body 
"hei^  to  tile  sarroimding  air.  In  aqpexfanents  performed  at 


s 


"the  InBtitnt<>  of  Hygiene  in  Breslin.  Germany,  it  was  shown 
"that  a  heuhhy  penon  placed  in  a  closed  cabinet  could  stand, 
"with  no  tymptaam  of  iUneas  or  diaoomfort,  carbon  dioxide  at 
"ln««tlied  out  hy  hii»elf,  up  to  the  amonnt  of  100  or  150 

"parts  in  10.(  00.  provided  that  the  temperature  and  moisture 
"were  kept  low.  However,  when  the  temperature  and  moia- 
"ture  were  allowed  to  increase,  depression,  headache,  dizzi- 
"neH,  and  a  tendency  to  natnea  were  experienced.  Under 
"tbeee  eonditkma  the  normal  diaiipation  of  body  heat  waa  in- 
"terfered  with.  The  investifrations  presented  by  investigators 
"ia  such  as  to  bfc  convincing.  It  seems  to  be  established  be- 
"yond  any  reasonable  doubt  that  discomfort  is  not  due  to  any 
"change  in  vhe  chemical  compositi(m  of  the  air,  but  to 
"physical  changes  only;  and  liiat  to  maintain  a  n<»mid  heat 
"interchange  between  the  liody  and  the  air  is  to  avoid  the 
"development  of  those  symptoms  which  are  commonly  attri- 
"but''"  to  poor  ventilation.  A  certain  amount  of  fresh  air 
"m.  '  je  supplied,  of  course ;  but  the  most  vital  element  of 
**the  veniiletim  problem  becomes  that  of  regulating  the  tern- 
"perature  of  the  air. 

"It  seems  probable  that  one  main  cause  of  the  complaint  of 
"pomr  vnrtilation  in  the  sleeping  car  berth  is  purely  psyehk. 
"We  are  used  to  deling  rooms  with  walls  and  ceilings  reiy 
"far  from  us.  In  the  berth  they  are  very  dose.  Their 
"very  nearness  is  oppressive,  it  seems  as  if  there  can  not  be 
"air  enough  in  this  small  space  to  supply  our  wants.  The 
"sensation  is  often  quite  ir  \  .  •^"''■mt  of  the  amount  of  air 
"supplied,  and  even  of  the  -<'  <  >  re.  The  average  carbon 
"dioxide  in  the  air  of  mnn'.  >  arely  shows  more  than  10 
"parts  in  10.000.  No  danger  lualth  is  to  be  apprehended 
"under  the  conditions  ordinarily  obtained,  even  in  steel  cars. 
'^Overheating  is  the  paramount  evil;  it  is  the  thing  chiefly  to 
"be  guarded  ogaintt  iu  the  effort  to  maintain  comfort  and 
^'hugiene." 

Too  often  the  report  of  an  investigator  or  expert  fails  in  its 
results,  due  to  some  lack  of  consideration  or  allowance  for 
some  outside  circumstance  or  condition,  which  may  have  some 
bearing  upon  the  subject.  This  is  particularly  true  in  rail- 
road work.  But  Dr.  Crowder's  report  is  one  which  railroad 
men  generally  should  study  and  remember.  He  points  out 
clearly  the  trouble  arising  from  overheated  cars ;  and  while  he 
does  not  say  so,  we  know  it  is  a  trouble  which  is  too  eommtm. 
He  asserts  and  gives  figures  to  prove  it,  that  passenger  cars 
are  better  ventilated  under  ordinary  conditions  than  hotels, 
restaurants,  offices,  etc.  He  explains  the  greatest  reason  for 
tlw  too  common  criticism  of  the  ventilation  of  sleeping  can. 
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Theae  tie  pmnti  whieh  prolMiUy  most  mlrosd  mm  bave 
•tiicHcd,  and  iuuft  conw  to  rinfttf  M^hirioiM.  But  it  ii 

urtrent  that  these  points  should  become  more  jyenerally  known, 
both  by  the  trainmen  and  the  travellinf?  public,  and  the  flfntrei 
and  comparisons  given  by  Dr.  Crowder  are  valuable,  as  they 
make  deftnito  eompanMaw  in  •  manner  that  can  be  appreciated 
Vail. 

The  hoA  BMthod  of  ^vntilation  was  studied  and  reported 
upon  by  the  Master  Car  Builder's  AsstHjiation.  Their  report 
practically  endorsed  the  system  used  by  the  Pennsylvania 
Railroad.  This  qrstm  is  baaed  on  the  following  conditiona: 
To  keep  the  carbem  dioxide  in  the  air  down  to  6  parta  in  10,000, 
every  perwm  would  require  3.0()0  eubie  feet  of  fresh  air  per 
hour.  Calculating  on  the  maximum  seatinf;  capacity  of  the 
car.  this  would  require  all  the  air  in  the  car  to  be  completely 
changed  every  four  minutes,  which  it  is  claimed  the  system 
accomplishes. 

The  car  is  arranged  with  two  intake  cowls  at  each  end  of  the 
ear,  one  on  each  side  of  the  roof,  so  located  that  the  two  to  the 
rear  serve  as  intakes,  and  the  air  is  taken  in  and  carried  down 
to  the  tloor  of  the  car  in  air  ducta  or  paaaage^  and  ia  pMMd 
around  the  radiator  or  heater  pipes  which  are  covered,  and  out 
into  the  body  of  the  car  by  air  ducts  situated  under  the  seats. 
The  report  very  strongly  stated  that  this  principle  of  forcing 
fresh  air  into  the  car,  heated,  was  the  best  method  of  ventil- 
ation. On  the  o(mtrary  it  strongly  criticized  the  ptinciple  of 
exhaust  ventilation  or  ventilation  trim  the  deck  aash,  and  heat- 
ing by  exposed  radiator  pipes  along  the  side  of  the  car.  But 
the  general  opinion  of  both  the  railroad  men  and  the  travelling 
public  seems  to  favor  the  latter  method. 

However  much  the  Pennsylvania  Railroad  method  may  be 
admired  it  could  not  possibly  be  adopted  for  use  on  tranaecnti- 
nental  trains  in  this  country.  Zero  weather  is  probably  no 
more  frequent  in  the  district  in  which  these  cars  are  operated 
Hum  Sfl^  below  zero  is  north  <4  lake  Superior  or  in  the 
mountains.  To  bring  in  a  large  amount  of  air  from  outside 
and  raise  it  some  60  degrees  or  more,  as  in  zero  weather,  while 
it  is  travelling  some  fifteen  feet  or  more,  is  some  task.  On  the 
rear  of  some  long  trains,  I  understand,  it  has  proven  difficult, 
if  not  irapoasiUe,  to  maintain  the  maximum  air  supply  and  the 
temperattjr''  of  the  car  from  65°  to  70°.  At  the  same  time  the 
heating  Mirface  in  these  cars  is  almost  double  the  amount 
usually  required,  even  in  this  country,  and  due  to  the  rapid  air 
circulation  alraig  the  radiator,  the  radiation  of  heat  is  much 
more  ra^  tor  the  aasM  amount  of  heating  anrf ace  tlian  it  h 
tite  igpatena  mad  Imo*.  Bat  to  tiy  to  ruae  tiw  t«p«r»> 
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ture  of  tke  air  120°  tnm  the  time  it  «nt«red  at 
^  top  of  tlie  cap  until  H  ratvred  m  the  floop  Hbc, 

would  rpquire  apain  double  the  radiatinf;  suri'ace,  nnd 
H  8U'am  coiiNuniption  that  it  would  not  be  poaHible  to  supply. 
It  is  diflficult  to  pret  Hufficient  steam  to  the  rear  of  our  hmg 
trains  to  keep  the  rear  ears  oomfortaldy  warm,  bat  we  have 
tiwuyK  the  ^ker  heaten  to  fail  haefc  nptm  Amid  tiie  ear  get 
too  cold.  With  the  Hteam  conMumption  many  times  as  >rn>at 
and  no  heater  to  fall  back  upon,  the  Pennsylvania  arranfrement 
would  be  pltofrether  inadetiuate  to  onr  needs. 

Exhatnt  ventilati<m  has  been  atroDgly  critieiaed.  became  it 
eaimes  air  leaks  into  the  e^r.  Reports  have  stated  this  to  be 
wronff  principle,  and  that  the  air  prt'swiire  in  the  ear  Hhould.  by 
means  of  intake  ventilators,  be  above  that  of  the  outside  air. 
and  cause  all  the  leaka^te  to  be  outwards.  It  has  been  asked 
what  is  tlie  use  of  trying  to  mi^e  tlw  sash  air  tight,  and  then 
use  exhaust  ventilators  to  pull  morp  air  in  f 

There  m  method  in  this  madness.  The  strong;  •rrowin'i  senti- 
ment in  favor  of  exhaust  ventilation  shown  by  trainmen, 
porters,  and  the  travelling  public  is  proof  that  there  is  acme* 
thing  in  it,  even  if  they  can  not  tell  you  why.  Passengers 
want  toaee  the  deek  aash  open,  they  are  increasingly  observant 
of  the  ventilation,  but  they  do  not  want  draughts.  Now,  it  is 
not  possible  to  have  the  deck  sash  open  without  draughts  in 
severe  weather,  particularly  if  then*  is  a  side  wind  blowing 
unless  there  ia  exhaust  ventilati«m.  Intakes  on  the  floor  level 
mmt  have  the  air  heated  before  entering  the  car,  but  even 
ihm  %h»  passengers  are  not  satisfied,  and  they  would  like  to 
see  the  deck  sash  open  as  well.  You  may  call  it  sentiment, 
but  to  the  man  the  feelfaig  is  real  «gtd  ia  Miriest  eatered  to 
having  the  deck  sash  open. 

Tentilation  is,  as  a  rule,  most  difficult  in  severe  winter 
weather,  as  cold  draughts  are  then  hardest  to  avoid.  Con- 
sider then  the  ventilation  of  a  sleeping  car  with  the  berths 
made  up,  first  by  the  ordinary  deck  sash,  by  heated  idr  bdete 
under  the  seats,  and  lastly  by  exhaust  ventilation. 

Under  normal  conditions  the  porter  opens  alternate  deck 
sash  along  each  side  of  the  car.  The  heater  pipes  under  the 
berth  heats  the  air  under  and  in  the  lower  berth  too  much, 
and  nraally  a  man  who  objects  to  a  warm  room  has  to  open 
the  window  slightly  to  keep  the  air  sufficiently  cool.  If  the- 
ear  has  three  sash,  as  is  customary  in  the  north,  the  small 
opening  in  the  outer  sash  may  not  give  as  much  ventilation 
as  is  desired.  In  the  upper  berth  the  outside  air  blows  freely 
in  from  the  vmtilators,  and  at  times  the  draughts  eaiMed  are 
very  aaaoyiiig  and  severe.  If  too  many  of  ^  T«itftrtor» 
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«re  closed  to  aeeonmodatc  tboM  in  the  u|/per  berths,  those  in 
the  lower  berths  wiQ  fi'WjMiHtly  Mdbr  ham  Ma§  «w  «nm 

•nd  the  ventilation  poor. 
With  the  air  inlets  on  the  ikior  line,  thr  '  jufhts  in  the 

Bppi  r  berthH  are  avoided,  but  the  condit)  n  the  lower 
berth  is  only  slightly  better,  as  the  air  comes  out  to  the  aisle. 
The  overheating  that  is  apt  to  occur  under  the  lower  berth  is 
apt  to  be  less,  bat  the  oh|eeti(ni  to  the  eiosed  dedi  sadi  Mn 
uot  be  avoided. 

With  exhaust  ventilatcm  the  porter  opens  a  considerable 
number  of  deck  sash.  No  draughts  are  noticeable  anywheie, 
hot  there  is  a  steady  air  circulation  from  around  the  sash, 
etc.,  from  the  lower  berth  and  through  the  curtains,  and 
thruuKh  the  upper  berths  to  the  ventilators.  There  is  afawan  air 
movement  in  the  aisles,  etc.  But  nowhere  should  these  air 
inlets  be  sufficiently  large  in  a  well-built  car  to  constitute  a 
draught.  The  deck  sash  are  open  and  there  are  no  draughts, 
but  the  ventilation  is  good.  Under  such  circumstances  there 
will  be  little  complaint.  Also  these  are  conditions  that  are 
not  hard  to  obtahi  with  but  sU^t  alteniticm  to  ears  bow  in 
service. 

In  summer  weather  entirely  different  conditions  exist. 
The  draughts  that  were  so  objectionable  in  winter  weather 
are  essential.  Electric  fans  are  put  in  to  stir  up  the  air  and 
to  stimulate  these  draughts.  Powerful  intake  ventilators  at 
tlie  desk  sash  are  even  more  valuable  than  electric  fans  for 
tMs  pwrpose,  so  long  fw  all  cindm  are  k^^pt  out.  If  exhaust 
ventilators  at  the  deck  'sash  are  vmtA  at  t  he  same  time  there  is  too 
strong  a  tendency  for  the  air  t  whip  in  at  the  intake  and  out 
at  the  exhaust.  Under  such  onditioiiK  it  is  h*  cr  to  use  in- 
take ventilators  only,  and  keep  the  exto^  4  vei  ilators 
^osed.  Tta»  win  eswe  the  afa*  to  strilw  ^mAk  more  into  the 
body  of  the  car,  and  will  assist  in  pre Vf'» !!  •..'  =■  heavy  inflow 
of  air  \vith  perhaps  the  accompanying  dust  4=^  eimii  ji)  at 
any  window  which  may  be  open.  The  argui  «  in  favor  of 
intake  ventilation  for  summer  weather  an^  uuag  and 
based  on  similar  reaaons  m  for  exhaif^  vei  in  in  the 
winter. 

When  standing  at  stations  and  in  train  site*  intakes  at 
the  floor  line  with  fixed  deck  sash  are  deficient,  "^his  is  im- 
portant, particularly  on  sleeping  cars,  which  tmk  nly  three 
or  four  hours  run  at  ni|^t  and  then  stand  wb^  ,  meugen 
awake.  Any  system  which  depends  upon  the  velo  '  of  tbr 
train  alone  is  inadequate  to  meet  such  condition.-  ft  k 
essential  at  such  times,  particularly  in  summer  weatot-  *«t 
all  the  deck  sash  will  open  to  {Mrqperiy  ventihtte  tk. 
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This  in  a  point  which  usually  does  not  receive  sufficient  at' 
tuition,  as  many  a  headache  and  a  miserable  trip  on  a  train 
k  eaiued  hy  the  very  badly  ventilated  and  overheated  eea* 
dition  of  the  car  before  leaving  the  terminal. 

Proper  ventilation  must  be  variable  to  meet  conditions. 
Three  chief  conditions  are :  those  of  summer  and  hot  weather 
amiditkMis,  standing  and  in  train  sheds,  and  lastly,  of  winter 
weather  cunditioriH.  In  cold  or  winter  weather  the  most  ia* 
portant  point  in  proper  ventilation  is  the  rejrulation  of  the 
heat.  Overheating  has  been  responsible  for  far  more  dis- 
comfort than  insufficient  air  supply.  It  has  bo  n  very  com* 
mon,  because  the  means  for  controlling  the  heat  in  the  can 
was  inefficient.  This  fact  Mr.  Vaughan  brou^t  out  very 
dearly  in  the  di°cussion  following  a  paper  on  Car  Heating, 
read  hy  Mr.  Q.  E.  Smart,  liefore  this  cittb  fn  Xjfrih  IMS. 
Mr.  Vaughan  said  in  part  as  follows : 

"There  is  one  thing  I  woold  like  to  say  to-night  to  our 
fri(>ndii  who  represent  the  steam  qrstems.  I  do  not  think  they 
have  said  the  last  word  as  to  the  regulation  of  steam  heat. 
Steam  heat  is  a  peculiar  thing ;  you  have  very  little  more  heat 
with  twenty  pounds  of  steam  than  with  one  pound.  It  is 
almost  a  question  of  having  steam  or  no  steam,  and  a  slight 
variatiMB  ourirev  very-  little  difference  in  the  cirenlati— .  It 
is  possible,  by  throttling  the  steam,  to  regulate  the  eiren* 
lation  in  the  coil,  but  there  i»  every  duOM*  9i  ftiflim  it  if  H 
is  turned  off,  and  left  off  too  long." 

To  make  clear  the  improvements,  which  have  resulted  in 
a  large  measure  from  the  attention  which  was  drawn  to  the 
regulation  of  the  heat  at  that  time,  it  will  be  necessary  to 
briefly  rt'vifw  the  earlier  developments.  Passenger  car 
heating  may,  for  convenience,  be  considered  in  two  classes, 
those  using  hot  water  in  the  radiator  pipes  in  the  car,  and 
those  using  steam.  Hot  water  heating  is  principally  used  on 
lines  in  the  north,  some  lines  using  it  almost  e.<:clu8ively  on 
their  e<|uipment.    Elf*ewhere  it  is  used  on  slet^pinp,  dining;. 

earlor,  and  official  cars,  and  on  any  eouipment  where  it  may 
e  necessary  to  keep  the  car  warm  if  cut  off  from  a  steam 
supply.  The  earliest  development  was  the  Baker  heater,  in 
which  the  fire  was  the  only  means  of  heating  the  water  in  the 
pipes  and  making  it  move  or  circulate.  This  was  early 
supplemented  by  using  a  steam  jacket  in  addition  to  the 
stove,  BO  that  steam  emiM  be  used  to  heat  the  water,  or  Are, 
as  desired.  One  system  was  introduced  by  which  the  steam 
actually  entered  the  water  to  heat  it,  but  due  to  various 
causes  the  system  lo»t  favor  and  is  gradually  dropping  out  of 
service.  But  in  by  far  the  greater  number  of  hot  water 
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hMtod  ear»  th*  ttMun  doM  not  oitor  the  water  at  all,  liot 
kMti  it  by  mMyM  of  a  ■!«  iMlMl  or  tbm  •!  ?wiMM  M» 

itnictioD.  ^  ,     .  ^, 

8team  jackets  have  to  be  made  with  lufficieiit  neatlDf  tnr^ 
Um  to  kaap  a  oar  eomfortably  warm  in  the  coldest  weather 
with  not  wmn  than  15  Iba.  iteam  preMure,  aa  this  ia  at  much 
■team  aa  eonM  be  npaolod  to  be  obtained  on  the  rear  of  a  ten 
or  twelve  car  train  in  weather  20"  and  30°  below  lero.  Such 
weather,  as  yen  know,  ia  not  extreme,  and  lower  temper* 
aturea  are  not  tm.  lal.  Steam  pressure  lower  than  from 
two  to  five  r  .^TMaore  are  not,  with  systems  using 
■team  jackets,  ifr*f  ieat  to  MiM0  the  irator  in  the  radiator 
pip«ii  to  move  o»  circulate.  The  importance  of  this  latter 
point  is  not  generally  clearly  understood,  so  much  so  that  one 
company  mannfiMtttring  hot  water  heating  equipment  actu- 
ally aupplicd  a  ^irtem  in  which  it  was  proposed  to  heat  and 
make  the  water  oirenUto  by  ynfm.  An  explanation  jf  the 
causes  of  circulation  will  rndko  dam  the  ahitf  dnlmilty 
in  the  heat  regulation. 

n»t  water  heating,  as  applied  to  passenger  cars,  is  usually 
arranged  with  tha  j^am  ahmi  the  aidea  of  the  car,  just 
above  the  floor,  with  the  atoro  and  tlw  tenting  point  above 
the  level  of  the  radiator  pipes.  The  hot  water  has  therefore 
to  go  down  to  the  radiating  pipes  and  the  cool  water  must 
fiaa  to  be  haatod,  which  is  the  opposite  of  what  we  would  ex« 
peet.  Let  na  eonaider  the  eonditiona  aa  they  actually  exiat. 
Assuming  that  the  loweat  heating  point  ia  two  feet  from  the 
floor  and  tbat  above  the  heater  coil  or  steam  jacket,  there  is 
a  return  bend  with  a  back  outlet,  the  pipe  to  the  expansion 
dnun  on  the  roof  connected  to  the  back  of  the  bend  and  the 
downflow  pipe  to  heater  pipea  in  the  oar  on  the  oppoaite  aide. 
The  sii;:'^tion  in  aerviee  might  be  considered  as  thk :  2  feet  of 
water  at  80°,  6  fwt  of  water  at  212°.  balancing  8  feet  of 
water  at  210°  ;  the  2  feet  of  water  at  SO''  being  the  water  re- 
taming  to  the  heater  to  be  reheated;  the  water  at  212°  the 
water  in  and  above  the  steam  jacket,  and  the  water  at  210° 
the  water  which  is  going  out  to  heat  the  car.  Prom  these 
figures  it  will  be  seen  that  the  average  temperature  of  the 
water  in  the  riaer  pipe  is  less  than  that  of  the  water  in  the 
downflow  pipe  ano  the  circulation  would  tend  to  reverse, 
which,  as  a  matter  of  fact,  under  such  condittoaa  it  doea. 
But  the  difference  in  the  wei^t  of  the  two  eolmnns  is  ao 
small,  about  23  ^ins  or  one-twentieth  of  an  ounce,  that 
the  backward  movement  is  very  small.  The  water  in  the 
o^  howovOT,  geta  hi^r  and  hottw  and  finally  boils.  When 
'  *"  I  itcam  will  Iwn  vmy  n^ndly ,  dm  to  the 
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eomparatively  large  heating  surface  of  the  steam  jacket  or 
coil  and  the  relativrfy  smdl  vdnme  of  water.   The  steam 

bubbles  which  form  exert  an  equal  force  in  each  direction,  but 
the  inertia  of  the  column  of  water  from  the  coil  or  steam  jacket 
to  the  expansion  drum,  approximately  8  feet  long,  is  much 
kss  than  that  of  the  colunm  downward  from  the  coil  and 
through  the  pipes  in  the  ear  and  downflow  pipe  to  the  ex- 
pansion drum,  250  feet  or  more  in  length.  The  water  in  the 
riser  pipe  is  therefore  easiest  to  move,  and  the  steam  bubbles 
which  form  displace  an  amount  of  water  equal  to  their 
volume  fnMU  Ihe  riser  pipe  into  the  expansion  drum.  The 
water  in  the  riser  pipe,  now  a  mixtnre  of  steam  and  water,  it 
lighter  than  the  column  of  water  in  the  downflow  pipe ;  the 
difference  in  the  weight  of  the  two  columns  might  be  estim- 
ated at  pounds,  although  this  will  vary  considerably.  It 
is  this  foree  which  seta  the  water  in  the  radiator  pipes  in 
motion,  and  t&e  motion  will  continue  with  leasNiiBg  foree 
until  the  steam  bubbles  have  all  escaped  into  the  expansion 
drum,  the  water  from  the  drum  falling  back  into  the  cir- 
enlation  as  required  to  replace  the  steam  bubbles  escaping. 
This  movement  of  the  water  in  the  circulating  pipes 
frequently  becomes  continuous  when  the  return  water  eomes 
back  warm  enough  and  the  heat  applied  is  great  enough  to 
cause  a  continuous  formation  of  steam  bubbles  in  the  riser 
pipe. 

It  is  evident  that  if  steam  must  form  in  the  riser  pipe,  the 
steam  supplied  must  be  slightly  higher  in  temperature.  But 
if  there  is  any  pressure  upon  the  system  due  to  the  expansion 
of  the  water  after  the  heater  was  tilled  or  air  pressure  on  the 
water,  ihe  boiling  point  of  the  water  will  be  raked  and  the 
steam  supplied  will  have  to  be  hotter  to  eauie  eireulation. 
The  minimum  steam  pressure  that  will  cause  the  water  to 
circulate  is  usually  from  two  to  five  pounds.  The  maximum 
steam  pressure  required  at  any  time  should  not  exceed 
fifteen  pounds.  Notwithstanding  this,  many  absurd  elaima 
have  been  put  forward  by  the  various  companies  supplying 
the  equipment  for  Pressure  Reducing  Valves  or  "Tempera- 
ture Regulators,"  the  following  being  a  very  good  example: 
"This  imnxensely  valuable  addition  xxx  completely  solves 
the  problem  of  temperature  regulation.  It  is  an  automatic 
attadiment  which  will  positively  maintain  the  required  heat 
in  ever>'  car.  neither  too  much  nor  too  little,  but  the  exact 
amount  necessary  to  warrant  the  greatest  comfort."  How 
unreliable  such  claims  have  proven  we  all  are  aware.  These 
pressure  regulators  arc  practically  useleaa  for  the  pnrpow 
for  whkk  they  were  ioataUed.  Their  normal  poi^ioa  ham 
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been  wide  open  and  the  regulation  done  by  the  angle  valve. 
They  are  not  worth  spending  money  upon  in  repairs,  and 
when  defective  or  leakuiff  might  better  be  removed  and  a 
piece  of  pipe  put  in  instead. 

Realizing  at  last  that  the  necessary  control  could  not  be 
obtained  in  this  manner,  the  multiple  or  split  system  was  in- 
troduced, as  outlined  in  Mr.  Smart's  paper.  This  arrange- 
ment consisted  of  two  separate  heating  syatema  in  the  one 
car,  each  system  having  two  pipes  on  each  side  of  the  ear, 
and  80  arranged  that  one  system  could  be  shut  oflP  entirely 
and  the  heating  surface  in  the  car  reduced  one  half.  This 
wu  a  Te^  considerable  advance  in  the  control  of  the  heat- 
ing systems.  This  arrangement,  however,  had  two  steam 
inlet  valves  and  two  steam  traps.  To  farther  simplify  the 
arrangement  this  arrangement  has  been  altered  to  one  steam 
inlet  valve  and  one  steam  trap.  When  it  is  desired  to  reduce  the 
heat  in  the  car  a  valve  at  the  outlet  of  one  of  the  steam 
jackets  is  closed,  and  the  condensation  collecting  fills  the 
steam  portion  of  the  jacket,  preventing  the  entry  of  the 
steam.  Reopening  the  valve,  the  water  will  escape  by 
gravity  and  pass  out  at  the  steam  trap.  This  arrangement 
prevents  the  possibility  of  one  of  the  traps  freezing  if  the 
steam  valve  leaked  slightly  when  shut  off,  aa  oewwionaHy 
occurred  with  the  former  arrangement. 

This  idea  of  heat  regulation  was  carried  even  further  by 
the  use  of  two  systems,  each  with  two  steam  jackets,  by 
which  t^  two  syvtevaa  eould  be  operated  witli  all  jackets 
working,  or  any  desired  number  less.  This  arrangement 
accomplished  a  very  considerable  advance,  but  it  required 
the  location  usually  of  two  of  the  steam  jackets  under  the 
ear  and  two  inside  with  a  corresponding  increase  in  the 
number  of  steam  traps,  steam  inlet  and  blow-off  valvea,  and 
the  additional  trouble  necessary  to  mi^iNdtt  tka  fBipiwWit 
and  increased  difficulty  of  operation. 

The  regulation  of  the  heat  by  altering  the  steam  pressure 
samplied  had  proven  a  failure.  The  use  of  separate  systems 
in  tm  ear  operated  independently,  was  a  eMwderable  gain ; 
the  further  increase  in  the  control,  of  being  able  to  shut  off 
one  of  the  steam  jackets  on  each  system  without  shutting 
them  entirely  off,  was  even  bett«r.  But  for  many  reasons 
the  qtplieation  of  either  of  theae  arrangementa  to  old  e^o^- 
ment  meant  the  remodelling  of  tiie  piping,  and  in  some  eaaes 
the  change  of  the  heater  equipmeut  in  the  cars. 

However,  a  much  more  simple  and  effective  arrangement 
was  designed.  It  was  recognized  that  tiw  beat  means  of 
ewitrolUng  the  tenqpwatnre  of  the  Mr  wm  hgr  yvnf^  tl» 
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heating  surface  exposed  lo  the  steam.  This  can  be  easily 
done  by  allowing  the  water  of  condensation  to  collect  in 
■team  jackets  to  different  predetermined  levels.  In  cars 
already  equipped  this  can  be  accomplished  by  connecting  the 
stand  pipe  or  controller  in  the  pipe  carrying  oft  the  conden- 
sation  from  the  steam  jackets,  and  by  connecting  the  top  of  the 
steam  jacket  or  jackets  to  the  top  of  the  controller,  so  that 
the  steam  pressure  in  each  will  be  the  same.  If  the  water  is 
allowed  to  accumulate  in  the  stand  pipe  to  any  of  certain 
overflow  levels,  it  will  assmne  approximately  the  same  levels 
in  the  steam  jackets  or  steam  coils,  proportionately  varying 
the  surface  exposed  to  the  steam.  In  the  case  of  new  cars 
the  arrangement  is  the  best,  on  account  of  its  simplicity 
and  its  ydde  and  positive  range  of  control.  Should  any 
failure  of  the  controller  occur,  and  it  fail  to  adleqQstely  hold 
the  condensation,  the  conditions  would  be  no  worse  than 
formerly,  if  the  car  was  too  hot  and  required  regulation  the 
angle  valve  would  have  to  be  used  in  the  old  way. 

Freezing  of  the  dr^»  hn  always  been  a  bugbear  with  the 
hot  water  systems,  but  as  it  is  ponible  to  shut  off  the  heat 
from  the  steam  jacket  by  allowing  the  condensation  to 
collect,  which  it  does  very  rapidly,  this  system  has  been 
arrangied  so  that  the  heat  can  be  shut  entirely  off  in  the  car 
without  shutting  off  the  steam  from  the  drip,  which  means 
practically  the  entire  prevention  of  frosen  drips. 

The  "Controller,"  as  the  valve  operating  the  water  levels 
has  been  called,  has  usually  four  adjustments  marked, 
"Pull  On,"  "f,"  "i,"  and  "i"  When  it  is  desired  to 
shut  the  heater  off  entirely  it  is  done  by  the  angle  valve  in 
the  old  way,  but  this  does  not  shut  off  steam  from  the  drip. 
The  efficiency  of  the  regulation  has  been  most  satisfactory. 
It  has  made  it  possible  on  a  mild  night  in  the  winter,  that 
evm  a  lower  berth  at  the  heater  end  can  be  kept  comfortable 
without  overheating,  no  matter  what  steam  pressure  sup- 
plied, and  also  no  worry  of  a  frozen  drip  or  water  pipes  in 
the  morning. 

While  very  considerable  improvement  has  been  made  in 
the  control  of  the  heat,  several  other  improvements  have  been 
made  in  the  hot  water  systems  worthy  of  consideration. 

In  one  heating  system  a  so-called  "Accelerator"  fitting  has 
been  used,  presumably  to  accelerate  the  circulation.  This 
device  was  evidently  designed  on  a  misconception  of  the 
cause  of  circulation,  the  argument  used  is  equivalent  to  a 
man  lifting  himself  by  his  boot  straps.  The  fitting  consists 
of  a  casting  into  which  the  riser  pipe  is  screwed,  aad  a  jet  or 
aotste  f ormiiig  paraetiwJ^  •  contracted  continuation  of 
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riser  pipe,  is  turned  over  and  pointed  down  the  downllow 
pipe.  The  connection  to  the  expansion  drum  is  made  from 
around  and  behind  this  nozzle.  Water  we  know  is  practi- 
cally inoompreasible ;  steam  under  pressure  exerts  an  equal 
force  in  all  directions.  When  steam  forms  in  the  riser  pipe, 
water  most  be  displaced  out  of  the  heater  pipes  as  rapidly  as 
the  steam  forms.  The  only  place  the  water  can  go  is  into  the 
expanakm  drum,  but  the  more  contracted  the  opening  from 
the  riser  pipe  to  the  expsnnon  drum  the  more  apt  is  the 
steam  to  force  back  on  the  water  in  the  pipes  in  the  car  and 
up  the  downflow  pipe  to  the  expansion  drum.  A  return  bend 
with  a  back  outlet  because  of  its  freer  cona««lioat  ii  nndl 
be  preferred  as  an  accelerator  fitting. 

^tra  heavy  lap  welded  pipe  and  grey  cast  iron  benda,  ells 
and  tees,  with  malleable  or  wrou^t  iron  couplings  are  best 
for  the  heater  pipes.  Extra  heavy  butt  welded  pipe  is  too 
apt  to  open  on  the  seam  in  bending,  and  the  use  of  the  lap 
welded  pipe  will  always  save  a  considerable  percentage  of 
new  work  having  to  be  stripped  down  after  testmg  with  th« 
usual  annoying  delays.  When  a  car  happens  to  freeze  up 
with  the  water  in  the  pipes,  the  butt  welded  pipes  will  open 
at  the  seams,  but  with  the  lap  welded  pipes  the  bends  and 
tees  will  fail  and  comparatively  little  of  the  pipe  will  be 
damaged.  Grey  iron  fittings  also  provide  neaiw  for  getting 
the  water  out  of  the  pipes  in  the  car  if  the  crossover  pipes 
are  frozen,  or  if  for  any  other  reason  the  car  cannot  be 
drained  in  tlM  usual  way.  A  hammer  will  break  the  cast 
iron  fittings  easily  and  the  water  can  be  got  out  in  this  way. 

Lagging  the  expansisB  drums  is  also  nnneecasary.  StMm 
is  formed  in  the  process  of  moving  or  circulating  the  water. 
If  that  steam  does  not  condense,  pressure  will  build  up  in  the 
«qMnnon  drum,  raising  thereby  the  boiling  point  of  the 
water  and  slowing  the  circulation  by  Micreasing  the  time  re> 
quired  to  bring  the  water  up  to  the  boiling  peii^  The  in- 
creased pressure  also  adds  to  the  liability  of  loss  of  water 
through  leakage.  The  tin  jacket  or  cover,  to  prevent  cinders 
lodged  around  the  drum  or  entering  the  ear  Ham^  libs 
holes  around  the  pipes,  is  all  that  is  required. 

In  piping  a  car  it  is  always  wise  to  have  the  warm  water 
pass  directly  to  the  top  and  circulate  downward  through  the 
coil,  particularly  if  it  is  a  high  coil,  as  in  baggage  or  mail 
cars,  etc.,  as  it  affords  some  small  aid  to  circulation.  But  in 
sleeping  cars  and  coachM  the  advantage  to  be  gained  is  so 
small  that  it  need  not  be  considered.  If  the  water  passes  up- 
ward through  a  coil  twelve  inches  high  and  then  straight 
down,  the  water  in  the  downflow  pipe  must  in  every  case  be 
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colder  than  that  in  the  riser  pipe,  and  an  aid  to  drenlation. 

In  some  recently  built  cars  the  piping  arrangement  has  been 
spoiled  for  just  such  foolish  reasons.  The  piping  of  all 
ctoable  eirenlation  systems  should  have  the  hot  water  of  tte 
one  system  run  direct  to  the  crossover  pipe,  and  the  other  go 
to  the  opposite  corner  of  the  car  to  balance  the  heat  of  the 
two  systems  as  far  as  possible. 

The  proper  washing  out,  filling  or  draining  of  hot  water 
systems  has  always  been  a  trouble ;  various  devices  have  been 
gotten  up  to  overcome  the  troubles  experienced.  To  afford 
an  easier  and  simpler  means  Mr.  Dunn,  Foreman  Steamfitter 
at  Winnipeg  Car  Shops,  devised  a  very  simple  and  efficient 
fitting  for  overcoming  all  trouble  experienced  in  this  con- 
nexion. It  consisted  of  a  "cross"  fitting  used  as  an  elbow 
<m  the  crossover  pipe.  In  service  the  two  extra  connections 
were  plugged.  To  wash  out.  fill  or  blow  out,  a  brass  brush  was 
inserted  in  one  opening  in  such  a  manner  as  to  divide  the 
eroas  into  practically  two  ells,  thus  overcoming  all  the 
trouble  of  the  steam  or  water  going  both  ways  at  once.  A 
somewhat  similar  arrangement  has  been  designed  for  use  in 
cars  with  crossovers  above  the  floor  accomplishing  the  same 
results. 

Filling  heaters  on  cars  in  trains  has  always  been  a  slow  job, 
rad  at  a  ^ase  when  minntes  count.  Filling  valves  with  plug 
cocks  or  rotary  metal  faces  to  make  a  joint  are  too  unreliable, 
cut  and  leak  too  readily,  and  require  to  go  to  a  shop  for  repairs. 
A  new  funnel  cock,  threaded  1^  pipe  size,  has  been  designed, 
using  a  1"  globe  valve  composition  seat.  The  funnel  serves 
also  as  the  handle.  When  the  funnel  stands  in  position  for 
filling  the  valve  is  open.  Just  before  the  funnel  reaches  « 
vertically  downward  position  the  valve  is  closed,  with  the  pres- 
sure in  the  expansion  drum  and  the  weight  of  the  funnel  both 
helping  to  keep  the  valve  closed.  This  prevents  the  chance  of 
tiie  water  hose  dragged  along  the  roof  of  the  ear  pulling  tiie 
handle  of  the  funnel  cock  open,  and  aflfords  an  easy  means  of 
knowing  whether  the  valve  is  open  or  closed.  It  is  simple,  the 
seat  can  be  renewed  in  a  few  minutes,  and  it  n  iftowfaig  em^ 
siderable  improvonent  over  the  older  valves. 

Safety  valves  are  also  important.  There  are  all  kinds  of 
them.  It  Is  not  necessary  that  a  safety  valve  for  a  car  heater 
should  be  delicate  and  pop  closely  to  a  given  figure ;  but  it  is 
essential  that  it  should  be  rugged  and  .seat  tight,  and  it  is  betti'r 
if  the  adjustuKrV  cw  not  easily  be  altered.  Rubber  ball 
safety  valves  are  too  uncertain  and  too  KaMe  to  failure. 
Diaphragm  valves  are  more  expensive  than  is  necessarj%  and 
also  they  are  more  apt  to  leak.    A  very  simple  valve  is  one 
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with  a  cap  covering  the  spring;  and  valve,  with  the  adjustment 
made  by  a  pointed  set  screw  bearing  on  the  centre  of  the  cap 
inside,  the  prewnre  transferred  to  the  spring  bjr  »  nnt  on  the 
adjusting  serew.  1%e  Tahre  is  giving  very  mncn  better  resnlts 
than  the  other  valves  used  formerly. 

Steam  hose  failures  are  an  expensive  item  of  maintenance. 
Not  long  ago  some  of  the  companies  supplying  steam  hose 
ooupUngi  flattened  the  angle  of  the  hose  nipple,  making  it 
nMffe  in  liw^  with  the  body  of  the  coupling  itself.  T!\is  made 
the  eouplin;  less  apt  to  open,  as  the  slack  of  the  train  pulled 
ont  and  the  sharp  bend  of  the  hose  beyond  the  coupling  h«lped 
to  keep  tiie  ooupUng  kidted,  but  resulted,  as  investigation 
•bowed,  ' .  ck^troying  a  number  of  hose  from  a  bad  kink  just 
above  the  upper  end  of  the  nipple.  If  the  angle  of  the  nipple 
<mly  is  changed,  the  couplings  drop  closer  to  the  track:  it 
is  necessary  to  shorten  the  length  of  the  coupler  head,  as 
well  to  make  them  hang  the  s^me  height  as  formerly. 

Some  companies  (grating  in  the  North  West  have  asked  for 
heaters  with  very  considerably  increased  capacity  of  coils  and 
larger  bodies,  to  improve  the  heatinf?  efficiency  of  the  heater 
when  using  fire.  This  will,  undoubtedly,  meet  more  readily 
the  ueeds  of  very  severe  weather,  but  it  will  make  overheating 
more  difficult  to  avoid  in  mild  weather.  Complaints  of  cold 
cars  are  too  frequently  blamed  to  the  heaters  without  sufficient 
investigation.  If  the  heater  pipes  are  hot  and  the. car  has 
sufficient  piping,  storni  sash,  some  repairs  to  the  car  or  similar 
remedy  is  required.  If  the  heater  pipes  are  not  warm  it  is  the 
heater  all  right.  But  many  cars  have  been  sent  in  to  shops 
because  they  could  not  be  kept  warm,  have  been  overhauled 
and  sent  back  with  the  report  that  there  was  nothing  wrong. 
After  perhaps  a  week  or  ten  days  the  trouble  commences  again. 
The  reason  is  simple.  Good  dry  ash  is  a  splmdid  insulatw. 
Ashes  lodged  between  the  coils  of  the  pipe  and  between  the 
pipe  and  the  heater  shell  reduce  the  effective  heating  surface 
50°  or  more.  Al  if  the  fire  is  allowed  to  build  up  from  the 
grate  on  ashes,  n  of  the  h'^atiag  surface  of  the  coil  is  lost. 
It  is  imperative  mixed  tnuns,  or  where  heaters  are  nsed 
regularly,  that  the  fires  are  dumped  occasionally  and  the  heater 
thoroughly  cleaned  out.  With  poor  coal  it  is  even  more  im- 
portant. E  'ery  heater  man  in  a  coach  yard  is  well  aware  of 
this,  88  trainmen  are  not  always  sufficiently  particular  to  keep 
heater  properly  shakm  down  and  ashes  eleaned  out.  Larger 
heaters  and  heater  coils  should  be  avoided,  if  possible,  but 
where  they  are  really  needed  there  should  be  no  hesitation  in 
hmru«  mm  i^t^ied. 
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The  srnivity  check  applied  to  the  Bteam  hose  conplin?  has 

prov*"!!  a  coi!  iderablf  advantatre  in  p«'ttinfr  8team  throu»fh  a 
train  by  assisting  to  get  rid  of  the  condensation  without 
having  to  blow  it  all  ont  at  the  rear.  It  is  a  safety  dvviee  to 
enable  the  car  or  yardman  to  know  whether  there  is  preasnre 
on.  or  to  get  rid  of  the  hot  water  in  the  hose  before  uncoup- 
ling, and  prevent  the  danger  of  being  scalded.  It  is  an  assist- 
ance against  the  danger  of  freezing  up  if  water  lodges  in  the 
hiwe  when  steam  is  c  il  off. 

Valuable  as  the  gravity  trap  is  on  steam  hose,  as  an  aux- 
iliarj'  to  an  automatic  steam  trap,  it  is  unnecessary  and 
another  chance  for  leakage  under  the  car.  It  is  better  re- 
moved and  the  hole  plugged,  using  the  gravity  trap  for  re- 
placement in  steam  hose  as  required. 

Having  considered  the  causes  contributing  to  overheating 
in  hot  wate  heating  systems,  the  same  arguments  apply  as 
strongly  to  regulation  of  steam  systenw  by  the  pressure  of 
the  steam.  It  is  not  possible  to  get  sufficient  regulation  by 
varying  the  pressure  of  steam  in  the  radiating  pipes.  It, 
therefore,  becomes  necessarv'  to  .supply  so  little  steam  that  the 
steam  will  not  get  as  far  as  th-^  outlet.  To  do  this  a  ther- 
mostatic valve  has  been  used  at  the  vent  to  shut  off  the  .steam 
entering  the  pipe,  as  soon  as  the  temperature  at  the  outlet 
reaehefl  nearly  &e  boiling  point.  This  allows  praet>eally  two 
adjustments  only — pre-ssure  and  vapor. 

Realizing  the  difficulty  of  adjusting  the  heat,  dry  or  direct 
steam  systems  are  usually  arranged  with  an  independent 
system  on  each  side  of  the  car,  allowing  one  side  to  be  shut  off 
at  a  time,  reducing  the  heat  in  the  car  hy  one-half;  bat  an 
uneven  and  bad  distribution  of  th<'  heat  results.  Another 
trouble  has  been  that  th<'  trap  of  the  system  closed  off  has 
frozen  from  either  water  working  out  of  the  trap, due  to  the  poor 
drainage  after  steam  was  shut  off  or  due  to  the  leakage  of  the 
^iMm  iakt  valve.  Going  a  step  further  some  of  the  com* 
paniea  have  introduced  two,  three,  four,  and  evi-n  more  separ- 
ate gystenw  on  each  car,  effecting  a  great  improvement  in  the 
control  of  the  heat,  but  very  much  increasing  the  cost  of  the 
installation  and  maintenance,  and  inereasii^  the  difficulties 
of  operaticm  and  steam  emtsumption.  Eteetrie  control  is  also 
being  tried,  as  it  has  been  before,  perhaps  this  time  with  better 
Boccefll,  but  .such  arrangement  should  be  avoided  if  it  is 
ponaUe  to  accomplish  the  necessary  results  without. 

The  ^uble  with  the  proper  regulatimi  of  a  steam  heated 
coil  is  this.  The  maximum  heat  required  should  be  obtained 
with  not  more  than  10  pounds  pressure,  or  an  average  tem- 
perature of  the  pipes  from  220°  to  230°.   If  steam  only  is 
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Mown  into  the  pipes  and  th*  stem  reaches  the  ontlet,  even 
at  atmospheric  pressure,  the  temperature  of  tlie  steam  must  be 
at  least  212°.  If  the  steam  supply  is  further  reduced  until  it 
is  all  condensed  before  reaching  the  outlet,  a  peculiar  con- 
diti<m  results.  At  atmaipheric  pressure,  <me  cubic  foot  of 
steam  may  be  said  roughly  to  condense  into  *  enbic  inch  of 
water.  Therefore,  while  the  velocity  of  the  steam  entering  the 
pipes  might  be  considerable,  the  steam  in  the  other  end  of  the 
pipe  will  exist  only  as  water  with  a  dead  column  of  air  above 
it,  which  would  mter  f  rem  a  drip  as  soon  as  the  rate  of  con- 
demw^m  exceeded  that  of  tlie  steam  supply.  The  eon-i 
densation  lying  in  the  pipe  and  accumulating  so  slowly  would 
cool  oft'  completely,  and  were  the  outer  end  exposed  outside  in 
severe  weather,  as  under  a  car,  it  would  be  possible  to  freeze  the 
drip  with  the  8t<  am  turned  on.  As  far  as  the  steam  travels  in  the 
pipe  the  temperature  of  the  pipe  will  be  high,  but  may  drop 
very  rapidly  beyond  that  point.  This  practic,^.lly  makes  it 
necessarj'  to  bring  the  steam  almost  to  the  drip  sufficiently  to 
maintain  the  drip  at  a  temperature  which  will  prevent  iiuy 
danger  of  it  freezing.  This  is  practically  as  much  ar  wiy 
vapor  system  has  yet  been  able  to  acoomplirii,  and  it  is  v\  ident 
that  under  such  conditions  the  range  of  the  heat  regulati(m 
can  not  !)e  sufficient  to  properly  meet  service  conditions. 

To  overcome  this  trouble  an  entirely  new  arrangement  was 
desired  and  put  into  service.  A  jet  of  air  and  steam  wtm 
blown  into  the  pipe,  the  air  acting  as  a  medium  or  v^sele  to 
carry  the  steam,  or  condensed  steam  in  suspension^  aad  to  pre- 
vent the  water  of  condensation  '  jdging  in  the  pipe  and  cooling 
oil.  The  proportions  of  air  and  steam  were  made  variable 
from  •  small  jet  of  rteam  and  a  considerable  volume  of  air,  to 
a  heavy  volume  of  steam  and  no  air.  To  get  the  full  valne 
Lvm  the  steam  before  reaching  the  outlet  all  the  piping  was 
made  continuous,  requiring  the  steam,  or  steam  and  air,  to 
travd  apwards  of  four  times  the  distance  usuaOjr  necessary 
in  vapor  systems.  By  this  method  it  is  possible  to  c«rry  a  heat 
in  the  pipes  in  the  car  so  mild  that  it  is  possible  to  bear  the 
hand  on  three  of  the  four  pipes,  and  even  the  fourth  pipe  is  not 
up  to  the  usual  steam  temperature.  To  look  at  the  drip  it  would 
have  all  the  appearance  of  damp  steam  escaping,  but  it  would 
feel  just  slightly  above  the  temperature  of  the  car,  scarcely 
blood  heat  of  the  hand  were  held  in  it.  There  b  also  better 
provision  made  for  drainage  of  the  pipes  when  the  steam  is 
shut  off,  and  a  provision  against  a  frozen  drip  should  the 
steam  inlet  valve  leak  w^hen  shut  off.  The  system  costs  little 
more  than  the  ordinary  direct  steam  arrangement  ud  ^ 
valves  are  located  in  the  same  posititms  as  formerly. 
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The  paper  is  lung  enough  to  require  an  apolow.  Peritaps 
•a  vpoSofff  ia  due  thai  the  nqtroTOmenta  «r  anBUwr  impror^ 
moitB  w«re  not  introdueed  eimier.  Raihntjr  can  have  not 

been  always  as  well  heatett  as  they  should  have  been;  the 
tendency  to  be  too  (generous  with  the  heat  in  mild  weather, 
and  with  cold  draughts  of  fresh  air  will  always  have  to  be 
watehed  agaimt.  It  ia  neceaaary  that  aU  eoneerned  lAonld 
irive  tltia  mattw  their  attmtitm  while  tnvelHiig  on  traina;  ft 
is  due  both  the  companies  and  the  public.  Diacussion  of  the  con- 
ditions and  the  improvements  come  now  at  an  opportune  time. 
In  the  North,  where  our  range  c  "  temperature  is  greatest — 
pviticularly  downward — ^we  alKHtld  lead  in  woiA.  matten. 
This  is  a  snbjeet  whieh  all  those  who  travel  an  trains  are  aU« 
to  criticize,  and  whose  views  are  welcome.  I  hop<'  the  length 
of  the  paper  will  not  prevent  a  free  expreaaion  of  opinion,  and 
eiitiriani  of  a^r  pcrinta  of  dtfincnoe. 
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